Modulation of the neural glutamate transporter EAAC1 by the addicsin-interacting protein ARL6IP1.
Addicsin (Arl6ip5) is a murine homologue of rat glutamate transporter-associated protein 3-18 (GTRAP3-18), a putative negative modulator of Na+-dependent neural glutamate transporter-excitatory amino acid carrier 1 (EAAC1). Here we report that ADP-ribosylation factor-like 6 interacting protein 1 (Arl6ip1) is a novel addicsin-associated partner that indirectly promotes EAAC1-mediated glutamate transport activity in a protein kinase C activity-dependent manner. Like addicsin, Arl6ip1 is expressed in numerous tissues and proved likely to be co-localized with addicsin in certain neurons in the matured brain. Arl6ip1 was not translocated from the subcellular compartments under any of the test conditions and had no association with any molecules on the plasma membrane. Immunoprecipitation assay demonstrated that Arl6ip1 bound directly to addicsin and that the hydrophobic region located at amino acids 103-117 of addicsin was crucial to the formation of the Arl6ip1-addicsin heterodimer and addicsin homodimer. Glutamate transport assay revealed that increasing the expression of Arl6ip1 in C6BU-1 cells markedly enhanced Na+-dependent EAAC1-mediated glutamate transport activity in the presence of 100 nm phorbol 12-myristate 13-acetate. Under these conditions, kinetic analyses demonstrated that EAAC1 altered glutamate transport activity by increasing its glutamate affinity but not its maximal velocity. Meanwhile, increasing expression of addicsin Y110A/L112A mutant lacking binding ability for Arl6ip1 showed no enhancement of EAAC1-mediated glutamate transport activity, regardless of phorbol 12-myristate 13-acetate activation, suggesting that association between addicsin and Arl6ip1 causes altered EAAC1-mediated glutamate transport activity. Our findings suggest that Arl6ip1 is a novel addicsin-associated partner that promotes EAAC1-mediated glutamate transport activity by decreasing the number of addicsin molecules available for interaction with EAAC1.